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Refinement 

R[F 2 > 2a(F 2 )] = 0.057 

wR(F 2 ) = 0.169 

5 = 1.00 

2419 reflections 



163 parameters 

H-atom parameters constrained 
Ap max = 0.17 e A~ 3 
Ap mi „ = -0.19 e A~ 3 
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In the molecule of the title compound, Ci 4 H 18 0 4 , the C=C 
double bond is in an E configuration. The molecule is almost 
planar (r.m.s. deviation of all non-H atoms = 0.04 A). An 
intramolecular O— H- ■ O hydrogen bond occurs. In the 
crystal, intermolecular O— H- ■ O interactions link the mol- 
ecules into ribbons extending in [110]. 

Related literature 

For general background to the biological activity of caffeic 
acid and its esters, see: Uwai et al. (2008); Buzzi et al. (2009); 
For the preparation, see: Xia et al. (2006); Son et al. (2011). For 
bond-length data, see: Allen et al. (1987). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


01-H1B-O2 


0.82 


2.30 


2.738 (2) 


114 


01-H1B-02 


0.82 


2.15 


2.840 (2) 


142 


02-H2A- ■ 03" 


0.82 


1.98 


2.800 (2) 


173 


C5-H5A. ■ 03" 


0.93 


2.52 


3.230 (3) 


133 


Symmetry codes: (i) — x 


, -y + 3, -z; (i 


i) -x + l,-y- 


1-2, -z. 





Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GW2109). 




Experimental 

Crystal data 

Ci4H 18 0 4 
M r = 250.28 
Triclinic, PI 
a = 5.3070 (11) A 
b = 10.567 (2) A 
c = 11.816 (2) A 
a = 90.96 (3)° 
P = 91.84 (3)° 



y = 98.60 (3)° 
V = 654.7 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 0.09 mm -1 
T = 293 K 

0.30 x 0.20 x 0.10 mm 
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Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Absorption correction: xj/ scan 

(North et at., 1968) 



: 0.973, r max 



: 0.991 



2703 measured reflections 



2419 independent reflections 
1627 reflections with I > 2a(I) 
R inl = 0.023 

3 standard reflections every 200 
reflections 
intensity decay: 1% 
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Pentyl (ii)-3-(3,4-dihydroxyphenyl)acrylate 
J. Wang, S. Gu, L. Zhang, F. Wu and X. Guo 

Comment 

Caffeic acid and its esters have been a research hot spot for a long time. These compounds are known to show a vari- 
ety of biological effects such as anti-tumor, anti-oxidant, and anti-inflammatory activities (Uwai et al, 2008; Buzzi et 
al., 2009). As a part of our studies into the synthesis of caffeic acid derivatives, the title compound (1) pentyl (E)-3-(3,4- 
dihydroxyphenyl)acrylate was synthesized (Xia et al. (2006); Son et al. (2011)). We report herein the crystal structure of 
the title compound. 

The molecule of (I) has an E configuration (Fig. 1); All non-H atoms of (I) are almost coplanar, with a root mean square 
deviating from the least-squares plane of 0.04 A°. The bond lengths (Allen et al, 1987) and angles are within normal ranges. 

In the crystal structure, hydroxy groups contribute to intermolecular O — H— O interactions (Table 1) link the molecules 
into ribbons extended in the [110] direction (Fig. 2), in which they may be effective in the stabilization of thestructure. On 
the other hand, the intramolecular O — H-0 H-bond also contribute to the stability of the molecular configuration (Fig. 1 
and Table 1). 

Experimental 

Esterification of caffeic acid with amyl alcohol was performed in a column (inner diameter^ 15 mm, length = 200 mm). 
Caffeic acid (8.95 g, 0.05 mol) was dissolved in amyl alcohol (100 ml). The mixture was stirred at 80°C for 60 minutes and 
fed from the top of the reactor with syringe pumps. The feed rate of the mixture was fixed at 10.0 ml/h. Cation exchange 
resin CD-552 particles(5 g) and molecular sieve(5 g) were packed into the middle of the reactor and glass beads of 2 mm 
in diameter were loaded into the rest of the column. The reaction temperature continued at 90°C for 20 h. The mixture was 
evaporated to dryness and followed by the addition of ethanol and extracted with chloroform three times. The chloroform 
extract was dried over evaporated to give a solid residue, and dissolved in ethanol/petroleum ether (1:1) to crystal. The 
solution was filtered and concentrated to yield a brown crystalline product (5.3 g, 59.2%). Recrystallization from ethanol 
gave colourless crystal. 

Refinement 

The H atoms were placed in calculated positions (O — H = 0.82 A ° and C — H = 0.93-0.97 A °) and constrained to ride on 
their parent atoms, with (7i S0 (H) = 1.2 or 1.5Ueq(0,C). 



Figures 




Fig. 1. The molecular structure of the title molecule, with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at 30% probability levels. 
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Fig. 2. A partial packing diagram. Hydrogen bonds are shown as dashed lines. 



Pentyl (f)-3-(3,4-dihydroxyphenyl)acrylate 



Crystal data 

Ci4H 18 0 4 
M r = 250.28 
Triclinic, PI 
Hall symbol: -P 1 
a = 5.3070 (11) A 
6 = 10.567 (2) A 
c = 11.816 (2) A 
a = 90.96 (3)° 
(3 = 91.84 (3)° 
y = 98.60(3)° 
V= 654.7 (2) A 3 



Z = 2 

P(000) = 268 

D x = 1.270 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

6 = 9-13° 

H = 0.09 mnT 1 
7=293 K 
Block, colourless 
0.30 x 0.20 x 0.10 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co/20 scans 

Absorption correction: v|/ scan 
(North etal, 1968) 
J min = 0.973, J max = 0.991 
2703 measured reflections 
2419 independent reflections 



1627 reflections with / > 2a(I) 
Rint = 0.023 

^max — 25.4 , 0 m j n — 1 .7 

k = -\2^\2 
/ = -14-^14 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.057 
wR(F 2 ) = 0.169 
S= 1.00 



2419 reflections 
163 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w= l/[o-Vo 2 ) + (0.LP) 2 + 
where P = (F 0 2 + 2F c 2 )/3 



0.040P] 



Ap„ 



. = 0.17eA~ J 
= -0.19eA~ 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H14A 
H14B 
H14C 



0.2336 
0.4949 
0.3016 



0.0813 
0.1551 
0.0818 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 



Ol— C3 

01— H1B 
CI— C2 
CI— C6 
CI— H1A 

02— C4 

02— H2A 
C2— C3 
C2— H2B 
C3— C4 

03— C9 

04— C9 
04— C10 
C4— C5 
C5— C6 
C5— H5A 
C6— C7 
C7— C8 

C3— Ol— H1B 
C2— CI— C6 



1.363 (2) 
0.8200 
1.372 (3) 
1.388 (3) 
0.9300 
1.371 (2) 
0.8200 
1.382 (3) 
0.9300 
1.382 (3) 
1.205 (2) 
1.324 (2) 
1.444 (2) 
1.377 (3) 
1.393 (3) 
0.9300 
1.455 (3) 
1.318(3) 
109.5 

120.89(18) 



C7— H7A 
C8— C9 
C8— H8A 
C10— Cll 
C10— H10A 
C10— H10B 
Cll— C12 
Cll— H11A 
Cll— HUB 
C12— C13 
C12— H12A 
C12— H12B 
C13— C14 
C13— H13A 
C13— H13B 
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C14— H14C 
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04— C10— HI OA 
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0.9700 
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1.513 (3) 
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0.9700 
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0.9600 
106.74 (16) 
110.4 
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105. 5 


p/l pc TTC A 

Co — Cj — hi j A 


1 1 n a 

ny.4 




rrnA p i -> 1 1 1 ~) i) 
H 1 ZA — C 1 Z — H 1 ZB 




1 n"7 "7 
10/./ 


P i p/r pc 

CI — Co — Cj 


I 1 "7 n^i o\ 

II /.y4 (Is) 




p n rn pi a 
C 1 Z — C 1 5 — C 1 4 




ill/; 
1 12.6 (2) 


P i p /: p-7 

CI — Co — C/ 


m Pl/t / 1 o\ 

123.06 (Is) 




p n pii uii a 
C 1 Z — C 1 3 — H 1 3 A 




1 nn 1 

ioy.1 


PC P /" p-7 

Cj — Co — C / 


1 1 n n i /i *7\ 

ny.ui (1 /) 




p i /i pn un a 
C 14 — C 1 3 — H 1 3 A 




1 nn 1 

ioy.1 


PO p-7 P A 

Co — C / — Co 


no 1 /r { 1 n\ 
12s. lo (iy) 




pn r ' i -> hi ) i) 
C 1 Z — C 1 3 — H 1 3 B 




1 nn 1 

ioy.1 


po p-7 I I "7 A 

Co — C / — hi / A 


us. y 




p i /i pn iii)d 
C 1 4 — C 1 3 — H 1 3 B 




1 nn 1 

ioy.1 


p/: p-7 1 1-7 a 

Co — C / — hi / A 


IK (1 

115. y 




U11 A pi) 111 in 

H 1 3A — C 1 3 — H 1 3B 




1 n~7 o 
10/. S 


P7 PR TQ 

v / v. o V / 






pii c\A H14A 

v. 1 J v 1 *r 1 1 1 ^rr\ 




1 OQ S 

1 U7.J 


C7 — C8 — H8A 


118.7 




C13 — C14 — H14B 




109.5 


C9 — C8 — H8A 


118.7 




H14A — C14 — H14B 




109.5 


03 — C9 — 04 


122.77 (19) 




C13 — C14 — H14C 




109.5 


03 — C9 — C8 


125.58 (19) 




H14A — C14 — H14C 




109.5 


04 — C9 — C8 


111.64 (17) 




H 1 4B — C 1 4 — H 1 4C 




109.5 


Co — C 1 — tz C J 


0.5 (3) 




f^A f^Z f^£. (~*H 

C4 C5 — Co — C / 




1 *7fl Cfl (\ C\ 

i /y.ju {io) 


r^i r^T r^i *~n 
C 1 — tz — Lj — U 1 


1 7Q Q7 ( 1 Q,\ 

i /y.y / (iyj 




r^i r^t. ( — i r*Q 
C 1 — Co — C / — Cs 




-1.5 (4) 


r^i r^T r^i r^/i 
CI — — C.5 — C4 


0.1 (3) 




r^t* c^~i t~"Q 
C5 — C6 — C / — Cs 




1 /O.O (Z ) 


/~ii r^i r^/i 

Ul — C3 — C4 — U2 


n o \ 
- O.s (3) 




r^z. f^n f^Q f^d 

C6 — c / — Cs — cy 




1*70 A1 ( \ C\\ 

1 /0.43 (iy) 


C2 — C3 — C4 — U2 


1 "7n n/; ( 1 o\ 
1 /9.06 (Is) 




P1A l~\A l~*C\ f~\~l 

C 1 0 — U4 — Cy — U3 




0.1 (3) 


/~\1 r^i r^/i r^c 
Ul — C3 — C4 — CD 


1 "7n 1 1 o\ 
1 /y.26 (Is) 




nn f\A r^n r^o 

c i o — U4 — cy — cs 




i /y.i / (lo) 


C2— C3— C4— C5 


-0.8 (3) 




C7— C8— C9— 03 




0.3 (4) 


02— C4— C5— C6 


-178.85 (17) 




C7— C8— C9— 04 




-178.7(2) 


C3— C4— C5— C6 


1.0 (3) 




C9— 04— C10— Cll 




176.82 (18) 


C2— CI— C6— C5 


-0.4 (3) 




04— C10— Cll— C12 




-178.17(18) 


C2— CI— C6— C7 


179.72 (19) 




C10— Cll— C12— C13 




179.56 (19) 


C4— C5— C6— CI 


-0.4 (3) 




Cll— C12— C13— C14 




-177.7 (2) 


Hydrogen-bond geometry (A, °) 












D—H-A 




D — H 


H-A 


D-A 


D — H- 


Ol— H1B-U2 




0.82 


2.30 


2.738 (2) 


114 


Ol— H1B-02' 




0.82 


2.15 


2.840 (2) 


142 


02— H2A-03" 




0.82 


1.98 


2.800 (2) 


173 


C5— H5A-03" 




0.93 


2.52 


3.230 (3) 


133 
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Symmetry codes: (i) —x, -y+3, —z; (ii) -x+l, -y+2, —z. 
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